Abstract -Cloud computing has its root deep into ground and in the market. The evolution of cloud computing is one of the major advances in the computing area as well as in economics of using computing. There are three major technologies which represent cloud computing: Software-asa-Service (SaaS), Platform-as-a-Service (PaaS) and Infrastructure-as-a-Service (Iaas). In our example we discuss pros and cons of implementing PaaS or SaaS. While there are quite a few papers covering technical aspects of cloud computing technologies, this paper will have focus on economics of the cloud. In this paper we will try to explain which criteria should be considered when deciding to move or not to move to cloud. There is also general view on Return on Investment shown which takes into account various intangible impacts of cloud computing, apart from cost. These impacts include better flexibility, scalability and faster time to market.
INTRODUCTION
Cloud computing is one of the technologies which is not new as one could think of. The technology has its roots in late 1960s in mainframe era when services were delivered through shared computing. Some authors go to the point in which they define cloud computing as a 5 th utility along with water, electricity, gas, and telephony [1] . In general, cloud computing represent delivery of computing resources to number of users through network resources like LAN, WAN, Internet etc.
The main technology around cloud computing is virtualization which allows delivery of resources on demand and in the end one can call this kind of service utility computing.
Behind the scenes, economy of the cloud is just another way of presenting computing resources to clients in the way that helps them better align their needs and budgets. Users of IT resources become customers of cloud providers which should guarantee some level of availability.
Regarding costs and calculations about Return-onInvestment and total cost of ownership one should say there are not well defined metrics in general, i.e. every cloud candidate should stick on their own metrics and formula.
Gartner expects that cloud computing will be a $150 billion business by 2014, also small and medium businesses are expected to spend over $100 billion on cloud computing by 2014.
In general, cloud computing represents a convergence of two major trends in information technology: IT efficiency, i.e. higher utilization of virtualized computing power; and business agility which leads to faster time-tomarket for new products.
II. ADVANTAGES OF CLOUD COMPUTING
Cloud computing advantages can be summarized in the following facts [2]:
1. It can lower initial costs for start-up companies and for traditional companies which own IT resources.
2. It provides IT resources immediately and enables scalability according to needs of user or customer. This is especially useful during peak times of the year when there is a need for additional resources which are not needed in other parts of the year. Users of cloud services have just operative expenses and capital expenses are minimized as much as possible.
3. Usage of cloud computing services can foster innovation because there are no huge upfront costs for test and development environments.
4. Cloud computing will boost new markets which are already present in other business fields. This includes cloud brokers which will be able to sell and buy resources like brokers do today on stock markets. 
IV. INFRASTRUCTURE AS-A-SERVICE
The Infrastructure-as-a-Service (IaaS) as a model of cloud computing service delivery represents hardware platform services. This kind of service enables scaling of bandwidth, memory, computing power and storage. The pricing is done according to leased computing power, bandwidth and storage. Users of this platform can sign a contract with service provider for the certain amount of time or can rely on pay-as-you go model. The best side of this model is pricing compared to traditional way of computing. User pays just resources they use [3] . In this model, user uploads their virtual machines to cloud or rarely uses physical instances of cloud computing resources. User is responsible for everything except hardware maintenance. This means that user has to prepare application environment in their virtual machines. It includes taking care that all software instances are licensed and installed in a proper manner. The responsibility of cloud provider is to insure availability of hardware resources. It is up to service provider to provide tools for performance monitoring and management. These tools should be able to add additional resources if needed. User should be able to make their own templates for production environment as well as for test and development. In order to be able to provide some every day templates, these tools should be able to offer selfservice portal with usual templates with built-in chargeback capabilities. Chargeback capabilities are used as a metrics for pricing which is one of the reasons someone will decide to use or not to use cloud services.
The most prominent provider of these tools together with underlying hardware is HP's BladeSystem Matrix [4].
V. SOFTWARE-AS-A-SERVICE
The Software-as-a-Service (SaaS) concept has been presented as an improved version of the Application Service Provider (ASP). In this model cloud provider host and provide access to a software application over a network, mostly Internet. SaaS provider typically hosts and manages a given application in their own data center and makes it available to multiple tenants and users over internet connection. SaaS services are offered to enterprises customers, but typically focused on SMEs (Small and Medium Enterprises). On the other hand there are consumer-oriented SaaS services which are offered publicly. These services include hosting, news feeds, storage, presentations, etc. (e.g. Dropbox) [5] .
Opposite to IaaS model, SaaS model of delivery includes licenses at their expenditure. This means that SaaS service provider own licenses and is responsible for application implementation in the cloud. This certainly adds additional cost to service but is more cost effective because SaaS provider has better negotiation position than single software user.
The service itself is charged as a subscription fee for certain amount of time. It can be implemented in either pre-paid or in pay-as-you go basis. Failing to pay or renew subscription means that user is not able to access service. Customer provided services are often not charged for initial services which are supported by advertisements.
On the other hand, any upgrade from initial service is charged. This is especially present with storage space providers (Dropbox, Amazon).
VI. PLATFORM-AS-A-SERVICE
The Platform-as-a-Service (PaaS) is a model of cloud services primarily used by software suppliers that want to focus on the development cycle and monetizing of new applications without need to invest in the maintenance of the infrastructure needed for deployment. This platform consists of infrastructure software and typically includes database, middleware and development tools. Services provided by PaaS enable professional and nonprofessional developers to build their product on the functionalities of an existing SaaS (e.g. Force.com) or develop new web applications (e.g. Google App Engine). PaaS is characterized by built-in scalability, reliability and security; built-in integration with web services and databases; support for collaboration within developers community; and mostly has user's forum implemented for comments and service improvements. PaaS provides the ''runtime environment" to run external applications inside the platform itself. PaaS also has its own application programming interface (API) to access data and services running on the platform and plug-in API to inject functionality into the platform [5] .
Charging mechanism for PaaS services include subscription fee for test and development functionalities on one side and on the other side the service is charged according to the actual time users spend in interaction with application.
Some of the platforms offer application environment as a marketplace on which application developers can offer their applications for a certain fee. PaaS platforms usually have implemented revenue share mechanism between application developers and platform owners. Usually platform owners receive up to 15% of the revenue generated by application and developers the rest. In other known cases, application developers must pay for the access to platform.
The greatest difference between PaaS and SaaS is in the revenue model. PaaS is built in the way that there is a two way money flow: from user to platform owner and from platform owner to developer. In SaaS there is just a flow from users to SaaS platform owner. In connection with IT resources, there is also pattern of utilization of existing resources. It is known that main technique for cloud computing, virtualization makes this utilization as high as 90% in contrary to 15% for traditional IT environment.
For some security reasons data should be under direct control of the owner of data. This means that it cannot be moved to every cloud provider. There must be some kind of agreement between cloud provider and cloud user which will determinate where data can sit in the cloud. European Union regulative insists that any cloud provider in the EU states must have one of their data centers on the soil of one of the EU member states.
When considering cloud as an alternative to the owned IT resources, one must take into account availability of cloud service. It is up to users to decide if they can bring additional point of failure in the IT environment presented by network connectivity. In recent days there has been number of outages of cloud platforms. Amazon had unavailability of their users for at least six hours and some customers have experienced problems even for two days. This raises question about the availability of cloud platforms and additionally gives bad reputation for certain provider. Also, one should ask themselves if they need two different cloud providers for running their services to be safe of the failure. What about Distributed Denial of Service (DDoS)? There has not been a lot of this threats but it exists. It can really threaten one's operations if successful. The pros of cloud are that it can scale-up easily and smoothly, and most importantly fast enough to defend the service against attack.
Regarding data lock-in one should be fair enough and say that cloud providers will try to give initial data storage for as low as possible amount and then try to harvest for additional resourced. Additional cost can arise from transfers of data to and from the cloud which could be very high if there is a lot data to be transfers. In one point of time, Amazon S3 was so pricy that it was cheaper to send disks full of data by snail mail to Amazon than to upload it to Amazon through web interface.
Performance unpredictability can be a reason to accept and not to accept cloud services. It means that cloud providers can provide faster scale-up of resources when user realizes that it needs data. But, it usually happens that most of users need additional resources in the same time. What usually happens if bottleneck occurs? A bottleneck is solved easily: those who have high value Service level agreement (SLA) will have access to additional recourse; other will have to wait for their availability.
Software licensing adds a lot on cost structure of every company which has its own IT infrastructure. Since cloud providers depend mainly on open source software it is questionable if they will be able to provide commercial services due to a different licensing. As stated before, cloud providers have better negotiation position for software licenses than individual customers because of the economy of scale.
Legal terms and conditions are thing which are normally left for some others in IT community. But these things should be addressed in a proper way. All service level agreements and resource availability should be signed. Even if user does not opt for cloud services, some of sample cloud service agreements should help them to realize importance of their applications and data [8] .
The concept which was developed by [7] incorporates most of previously mentioned facts. Table 1 . Weight Factors for cloud adoption calculation [7] Calculations:
Largeness value:
L= NoS *CNoS + NoC * CNoC + AR * CAR ( The example shows how difficult is to calculate cloud adoption criterion. This example confirms our thesis that there cannot be one standardized formula for cloud adoption. All formulas are not applicable for every IT market; smaller markets may even not by default be candidates for cloud adoption.
When trying to find out if one's environment is a candidate for cloud adoption, some ROI calculation should be done. There should be at least two approaches. First one is based around adoption of private cloud and the second one is based on public cloud. The first one seems to be easier to calculate. If there is IT environment, initial cost can be smaller and therefore ROI should be better.
If the user decides to use public cloud services there are no initial costs and investments and the ROI should be even better. But there are some hidden costs which should also be taken into account. For example, data migration could be so pricy and could be prevailing in the decision not to move to cloud [6] .
VIII. CONCLUSION
Economics of cloud computing shows that hype which exists around it will soon disappear. A lot of regulations still need to be defined. One specific thing which should be done is interoperability between different cloud providers. Recent downtimes of the greatest cloud providers Amazon and Microsoft Azure show how vulnerable is existing concept. In the meanwhile lots of users of traditional IT environments are waiting for cloud services to become more mature in aspects like availability, flexibility and scalability. There is no doubt that cloud computing will change IT world. It seems that giants like IBM, HP, EMC and Cisco started to lose their leading roles in IT development and former niche players and even bookstores like Amazon, Google and Microsoft are becoming leaders and drivers of IT industry.
